INTRODUCTION
At present, wind energy is regarded as a kind of clean, safe and renewable green energy, receiving increasing attention from all over the world. And wind power generation is one of the most important links. As the technology of wind power generation matures and the installed wind power capacity constantly expands, the position of wind power generation has become increasingly prominent in power grid. However, wind energy has intermittency, volatility, anti-peak load regulation and other characteristics. When the wind energy is accessed to large-scale power grids, unstable wind energy is bound to have an impact on power balance, frequency stability and other factors involved safe and economic operation of power grids. In order to ensure the safety of wind power connected to power grids, wind abandoning measures are usually adopted, which results in the waste of large amounts of wind energy [1] . Effectively controlling the active power of wind farms can lower the impact of randomness and volatility of wind power on power grids. Under the present conditions of power grids, its acceptance capacity for wind power shall be improved to achieve energy conservation and emission reduction. Therefore, it's important and theoretically and practically valuable to carry out regulate and research for active power in wind farms and develop more advanced and intelligent active power regulate and control system in wind farm.
Wind farms are generally composed of numerous wind turbine generators distributed in tens to hundreds of square kilometers and are a distributed, complex and high-dimensional large-scale system. When establishing relevant active power control model, the number of variables and constraints may be up to several hundred, and their online calculation and implementation method are the issues that need key consideration. A lot of researches on active power regulate and control in wind farms have been made from literature [2] to literature [7] . But many ideas they express on how wind farms respond to power grid dispatch in instantaneity and other problems are not sufficient. The automation, routinization and intelligence of dispatch and control in wind farms cannot be achieved, and it's unable to make wind farms have the similar adjustment capability to traditional energy power plants. Whereas, having the above features and adjustment capability is the key to fitting into an existing power grid management system.
At this stage, due to large and complex problems to be optimized, the amount of computation for overall centralized solution method will be incomparably huge, which will generate excessive economic costs, and the efficiency of instantaneity optimization is lower. It is an effective way to solve these problems by using distributed solution algorithm. Furthermore, in view of the advantages of solving distributed problems through Multi-Agent technology, this paper recommends to adopt Multi-Agent technology to construct an active power regulate and control system in wind farms, to lead the principle and the technology of Agent and Multi-Agent system into regulate and control decision of active power of wind turbine and to study new intellectualized control methods for the active power of wind farms. ABSTRACT: The realization of the automation, routinization and intelligentization of dispatch control in wind farms is the key to the integration of wind farms into power grid management system. Active power regulate and control system in wind farms has increasingly high demand on timeliness, but at present this system is mostly equipped with centralized unidirectional control with poor timeliness and low utilization ratio for wind energy resources. The characteristics of distribution and instantaneity owned by the active power regulate and control system in wind farms are highly consistent with Multi-Agent system. This paper discusses a kind of processing method that is used in real-time, distributed and parallel computation and processing for multiple simultaneously running wind turbines, which is based on Multi-Agent technology and adopting JADE development platform. This method converts massive centralized computation to distributed computation, which optimizes the effect of the power control. This method makes the effectiveness of active power regulate and control system better, wins time for timely allocating electricity generation assignments and dealing with problems, and avoids the heavy loss of resources.
Keywords: Multi-Agent system; active power; optimized regulate and control; instantaneity; distribution 
4
Agent originates in distributed artificial intelligence, is the technology that combines artificial intelligence and distributed computation, may be seen as an entity that has autonomous capability, and can continuously and spontaneously achieve the design functions in a particular environment. Agent has the basic characteristics of autonomy, social nature, response capability, spontaneous behavior and so on [8] . Multi-Agent system refers to a looser Multi-Agent union that consists of multiple interacted and interconnected Agents. These Agent members cooperate and serve mutually to complete an assignment together, and their collaborating and solving capabilities have been more than one single Agent [9] . The activity of each Agent member is autonomous and independent. Their own goals and behaviors are not restricted by other Agent members. The contradictions and conflicts between the goals and the behaviors of each Agent member are coordinated and resolved by means of competitions, negotiations or other methods.
The data and resources in Multi-Agent system are dispersed. Each Agent has incomprehensive information or capability for the assignments to be completed, and its concept of performing assignments is local. There is no global control system. The solution and calculation of the questions are conducted asynchronously. Multi-Agent system takes human society as research model. System science, decision science, management and organization theory, economics, game theory and other subjects, which are related to the study of social behaviors of human beings, provide a theoretical basis for the Multi-Agent system. The past, closed and isolated knowledge system will be developed into an open, distributed and intelligent knowledge system. Multi-Agent system not only has the advantage of solving distributed and concurrent problems, but also is widely used in modern power system. A paper [10] describes the use of parallel work and collaboration mechanisms in Multi-Agent system, and the construction of the architecture and work mechanism of Multi-Agent for wide area protection may effectively achieve fast adaptive protection for large-scale power grid system under different operating conditions. Another paper [11] uses dispersion, coordination, control and other advantages in Multi-Agent system, establishes distributed intelligent dispatch system to realize energy-saving power generation, and verifies that this dispatch system is more adaptive, intelligent and faster.
JADE (Java Agent Development Framework) is an open source development framework with Multi-Agent system that has been developed entirely by the java language. JADE follows FIPA specification, through a series of abstract interfaces and tools, and provides basic services and communications, so that the developers can skip the realization of the FIPA standards and can pay more attention to the realization of the functions in Multi-Agent system. JADE completely refers to the definition of FIPA to provide a number of services, which are shown in Figure 1 . 
Design of Agent
This section applies the thought of Multi-Agent system structure and constructs an active power regulate and control system in wind farms based on Multi-Agent system. The architecture of the system is shown in Figure 2 . The composite architecture is used by this system and a variety of Agents have been designed. When the power grid issues a power command, the data is transmitted to the Chief Dispatch Agent through the Power Grid Dispatch Agent. The Chief Dispatch Agent carries out the process of power allocation, and eventually transmits the specific goals of power allocation are transmitted to Wind Turbine Agent that is the subordinate of each Wind Farm Agent through the Wind Energy Management Agent for the purpose of optimization, regulate and control of the power.
The duties and functions for each Agent are different. The specific instructions are as follows:
(1) Power Grid Dispatch Agent: accepts and conveys the instructions on power deployment from superior power grid, including starts and stops, cutting-off and so on. Power Grid Dispatch Agent is responsible for processing the instructions issued by the superior power grid and it cooperates with the Chief Dispatch Agent to optimize the system.
(2) Chief Dispatch Agent: this Agent is responsible for providing the decisions and instructions from power grid dispatch, and is responsible for the adjustment of power generating units, load allocation, the adjustment of generator output, the maintenance for generating units, peak regulation, frequency modulation and the arrangement for spare capacity. (5) Goal Management Agent: compared with the goal of traditional dispatch, the goal of intelligent dispatch not only considers economy, but also comprehensively and harmoniously considers economy, energy saving, environmental protection, safety and reliability.
(6) Safety Management Agent: the Agent not only will provide safe and stable constraints for the chief dispatch, but also can independently finish a stable verification task.
(7) Maintenance Management Agent: this Agent mainly determines the wind turbines that can be arranged for maintenance. Power Dispatch Agents at all levels should be based on the results of load forecasting and sorted table, on the premise of ensuring the safe operation of the system, comprehensively consider various factors, optimize the preparation of the yearly and monthly maintenance plan of generating units; according to the results of short-term load forecasting, arrange daily maintenance.
(8) Man-machine Interface Agent: Man-machine Interface Agent is responsible for the management and maintenance of man-machine interface in the entire system, which is user-oriented and able to display parameter tables and variation curve of system operation to the users, and the users can delete Agent, in- crease Agent, edit Agent, and modify the setting of all parameters through the man-machine interface.
Communication between Agents
The communication between the Agents in JADE is based on asynchronous communication mode. The Sender Agent uses ACL Message object to send messages, and the object contains the unique name of the Receiver Agent, the sending content and other information. Each JADE Agent has a mailbox, that is, Agent Message Queues. Each Message Receiving Agent is equipped with the mailbox for receiving messages. After the message is conveyed, the Agent automatically invokes method action() in Cyclic Behaviour to respond to the message.
Coordination algorithm between Agents
This section proposes a coordination algorithm based on a comprehensive contract net between Agents. Through registering all levels of Agents, and selecting bid objects and other steps, we complete the delivery of information between each other, and realize mutual coordination and consultation between Agents. The block diagram of coordination algorithm is shown in Figure 3 .
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02004-p. 4 Step 2: Select bidding objects First, Wind Energy Management Agent finds from the Wind Turbine Agents owned by each Wind Farm Agent in their own acquaintance libraries, then, unites all acquaintances and asks them whether they can complete the latest power regulate assignments issued by Chief Dispatch Agent. If the acquaintances may complete the assignments, directly send the message on requesting coordination; if the capability of acquaintances is insufficient, the Wind Energy Management Agent invites tenders from all Wind Farm Agents.
Step E n d T i m : represents the deadline of submitting a tender
Step 4: Submit bids Wind Farm Agent submits bids for the assignments according to loading condition, resource usage, and the degree of conformity to assignment constraints for its subordinate Wind Turbine Agent. The bidding strategy is as follows: Agent itself is over the specified threshold value, the bid will be submitted; if not, the bid will not be submitted.
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Step Table 2 . It is assumed that the actual power of the wind turbine is generally less than its rated power in the six time periods. Using the above coordination algorithm of the comprehensive contract net, we can get the optimal power allocation scheme of the four wind turbines. Actual outputs of each Agent in different time periods are shown in Table 3 . As can be seen from Table 3 , the proposed structure and optimization method for Multi-Agent System based on comprehensive contract net in this paper, may coordinate and optimize several wind turbines in a wind farm, at the same time of ensuring output, may utilize wind power resources to the greatest extent and extend the life of the wind turbine. Table 3. Output in different time periods  Time Period  A1  A2  A3  A4  1  10  8  3  3  2  10  8  4  3  3  12  9  6  4  4  13  11  8  5  5  13  11  8  6  6  14  12  8  7 4 CONCLUSION This paper is based on JADE development platform, takes full use of the advantages of intelligently decentralized coordination and control in Multi-Agent system, and establishes Multi-Agent system model of active power regulate and control in wind farms; when the operating condition changes, each Agent can perceive the changes of the conditions in the external environment, gain the knowledge and data required by mutual coordination and consultation, and start reasoning and resolver to achieve the desired objectives in accordance with the relevant rules; at the same time, adopt coordination algorithm of comprehensive contract net and utilize numerical examples for simulation to reach the explaining effect. Each Agent is mutually independent to achieve the effect of working in parallel, thus which greatly reduces the time of dispatching decision, meets the goals and requirements of the maximum use of wind energy in wind farms and achieves the optimized control of active power in wind farms.
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